Polyclonal antibodies to double stranded DNA (dsDNA) purified from pooled serum samples of patients with systemic lupus erythematosus (SLE) exerted cytotoxic effects on cultured rat mesangial cells. At concentrations from 5 to 150 IU/ml, antibodies to dsDNA inhibited the incorporation ofthymidine labelled with 3H into rat mesangial cells in a dose response manner after three days of culture. In contrast, normal human IgG (1 mg/ml), heat aggregated human IgG (1 mg/ml), N-formyl-methionyl-leucyl-phenylalanine (1 x 10' mol/l), tumour necrosis factor a (16 (U/mIl), lipopolysaccharides (1 [tg/ml), 4,B-phorbol-12,B-myristate-13a-acetate (PMA) (20 ng/ml), interleukin 1B (10 U/ml), and 20% v/v phytohaemagglutinin stimulated mononuclear cell supernatant showed no significant effect on these cells. Anticardiolipin antibody, another autoantibody purified from the serum of patients with SLE, also inhibited the proliferation of rat mesangial cells but to a lesser extent.
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In the presence of antibodies to dsDNA (100 IU/ml), the mesangial cells became spherical and clustered together, which was very different from the original stellate appearance. These autoantibodies also depolarised the membrane potential of mesangial cells. Antibodies to dsDNA decreased the syntheses of prostaglandin E2, 6-keto-prostaglandin F1,, and thromboxane B2 by mesangial cells. In an in vivo study, the antibodies to dsDNA showed a strong affinity for the glomeruli when intravenously injected into rats. These results suggest that the nephrotropic antibodies to dsDNA can directly damage the glomerular mesangial cells in addition to the formation of immune complexes with DNA which may cause kidney inflammation and tissue destruction. Lupus The purification of antibodies to dsDNA followed the method described by Gilliam et al S5 with some modifications. 16 The protein concentration of the antibodies was adjusted to 0-5 mg/ml, determind by absorbance at 280 nm, using human IgG as reference. The immunoperoxidase stain of the renal sections ( fig 2) showed a strong yellowish brown Figure 2 Immunoperoxidase stain ofthe frozen sections ofkidneys from rats six hours after the intravenous infusion of (A) 4 In this study, we purified antibodies to dsDNA from pooled serum samples of patients with active SLE using a lambda phage dsDNA affinity column and found that these autoantibodies exert profound inhibitory effects on rat mesangial cells. These antibodies caused conspicuous morphological changes, growth inhibition, and decreased production of arachidonic acid metabolites by mesangial cells. Mesangial cells play an important part in regulating renal haemodynamics, controlling the macromolecule filtration, and secreting matrix substances.26 27 In the light ofthis information, it is conceivable that mesangial cells are more likely to be stationary cells for maintaining the integrity of the glomeruli rather than migratory phagocytic cells with destructive capacity. Our finding of cytotoxic effects exerted by antibodies to dsDNA on mesangial cells is significant and has not been reported previously. In another experiment, we incubated purified antibodies to dsDNA with a frozen section from the kidney of a normal human subject and found that the antibodies bound to the glomeruli (data not shown). In a previous report, '6 we showed that antibodies to dsDNA deranged the lymphocyte functions by cross reacting with the antigen(s) on the cell membrane. In this study, we further showed that antibodies to dsDNA depolarised the cell membrane of mesangial cells and deranged their function. It is conceivable that intervention of the membrane potential may transduce certain signals into the interior of the cells and inhibit the growth of mesangial cells.
To clarify further the mechanism of cytotoxic effects of these autoantibodies on mesangial cells, the determination of cytoplasmic [Ca2"]i and endonuclease activity, evaluation of DNA fragmentation, phosphatidyl inositol turnover, and protein kinase quantitation in mesangial cells after incubation with antibodies to dsDNA are necessary. Several of these are currently under investigation in this laboratory.
In conclusion, the glomerulotropic antibody to dsDNA is one of the nephrotoxic factors that can directly adversely affect the glomerular function in patients with SLE. 
